Investigation of mild, inherited increased serum alkaline phosphatase activity partially combined with Gilbert's syndrome in one family showed, apart from a normal liver fraction, an intestinal iso-
enzyme pattern and an extra band in the agar electrophoresis. Analysis by agarose electrophoresis before and after incubation of neuraminidase showed that the extra fraction was an intestinal variant isoenzyme.
The precise genetic background of the two disorders in this family could not be determined from the available data. Abnormal activities of (regular) intestinal alkaline phosphatase isoenzyme caused the increase in serum alkaline phosphatase in the absence of disease.
Increased alkaline phosphatase activities are often found during routine laboratory investigations.' Generally this is associated with bone or hepatobiliary disorders. Apart from clinically important conditions, the possibility of an isolated transient" or inherited persistent"'4 increase in serum alkaline phosphatase activity has to be considered.
A familial, mild, chronic, unconjugated hyperbilirubinemia without an increase in alkaline phosphatase or aminotransferase activities and without (haemolytic) disease, is diagnosed as Gilbert's syndrome."" '7 Methods Agar electrophoresis of alkaline phosphatase isoenzymes was done according to the method of Sundblad et al,'8 except that the staining method was done according to Robson et al. "9 Electrophoresis of alkaline phosphatase was also performed with an improved method on agarose gels with and without neuraminidase to discriminate between the different isoenzymes. Neuraminidase enzymatically removes negatively charged sialic acid from the alkaline phosphatase glycoproteins. Because intestinal alkaline phosphatase isoenzymes do not contain sialic acid the electrophoretic migration does not shift after incubation with neuraminidase, while all other alkaline phosphatase isoenzymes do shift. Non-shifting fractions have always been proved to be intestinal by immunological methods.202' The method was second intestinal isoenzyme, which appears in routine electrophoresis as a bone isoenzyme.2' Electrophoretic mobility is not affected after neuraminidase treatment in contrast to bone alkaline phosphatase. A review of the literature showed nine publications about a familial chronic increased alkaline phosphatase activity."'4 All of those families had an isolated increase in alkaline phosphatase activity. Determination of the alkaline phosphatase isoenzymes in the cited studies showed an increase in either bone, or liver, or intestinal fractions. According to the previous studies a familial increase in alkaline phosphatase activity is a benign disorder-that is, inherited in an autosomal dominant manner.79" The chromosomal localisation of the encoding gene for alkaline phosphatase is not known, although there have been some speculations about more than three distinct genetic loci. [22] [23] [24] Secondly, apart from the inherited increase in alkaline phosphatase, Gilbert' s syndrome was present in this family. Gilbert In all investigated adults the sum of absolute bone and liver fractions of alkaline phosphatase was less than 95 U/1, which means that the absolute increase in alkaline phosphatase is caued by intestinal and intestinal variant alkaline phosphatase isoenzymes. These isoenzymes are not normally present in these amounts. The six year old boy (case 10) seemed to have absolute values of intestinal and intestinal variant alkaline phosphatase isoenzymes in the same range as the adults in the family. His bone alkaline phosphatase isoenzyme was in the upper normal range for his age.
Although a familial isolated increase in alkaline phosphatase activity is supposed to be rare, it is wise to consider this disorder if an increased alkaline phosphatase is not easily explained by normal growth spurts, pregnancy, bone or hepatobiliary disease, or malignancy. This prevents unnecessary and invasive investigation.'
Determination of alkaline phosphatase isoenzymes should probably have a more prominent place in the differential diagnostic process using the available improved biochemical methods.
